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REMARKS 

1, Response to Objections 

1(a) . The abstract has been revised to avoid legal 
phraseology. A substitute abstract is enclosed. 

1 (b) . The specification has been amended, as suggested, 
to replace "vapour" with --vapor--. 

2. Response to Indef initeness (112/2) Rejections 

2 (a) . As suggested by the Examiner, claims 1 and 
been amended to replace "pumps, values and pipes" with 
for--. Conforming amendments have been made to claims 
5 . 

2 (b) . The Examiner states 

The preambles of claims 18-, 25, 30, 49-59 are at 
odd with the claim from which they depend, i.e., 
claim 1, directly and/or indirectly. Claim 18, 
for example, recites "A mobile unit"; and claim 
19 recites "A plant for processing organic 
material" , whereas the independent claim 1 
recites "A system comprising a stripper device" . 
[A dependent claim incorporates every features of 
the claim from which it depends and cannot change 
nor orient the limitation already recited in the 
independent claim] . 

The Examiner is only partially correct. A dependent 
incorporates every feature of the claims upon which it 
depends, but won't necessarily have the same preamble. A 
method claim can be dependent on a product claim, Ex parte 
Porter , 25 USPQ2d 1144 (BPAI 1992) and a combination claim may 
be dependent on a subcombination claim, see MPEP 806.05, and 
note in particular form paragraph 8.15, second paragraph ("the 
examiner has required restriction between combination and 
subcombination inventions . When...subcombinat ion... found 
allowable, any claim (s) depending there from...wi 11 be 



5 9 have 
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examined./' ) . The mobile unit of claim 18, and the plant of 
claim 19, are combinations which both include, as a 
subcombination, the system of claim 1. 

2(c). The redundant language has been excised from claim 

19. 

If the Examiner believes the claims dependent on 19 
contain language redundant with either claim 19 or its base 
claim 1, it is respectfully requested that the problem claims 
specifically identified, and that the Examiner either identify 
the redundant language to be deleted, or propose an Examiner's 
Amendment to correct those claims. 

2 (d) . The term " and/or" in claim 19 would broaden the 
initially recited "or" in claim 1 only if the latter were an 
exclusive "or" rather than an inclusive "or" . An exclusive 
"or" would clearly be intended if the usage was within the 
phrase "either...or..." but that is not the case here. 
Nonetheless, we acknowledge that it is better for claims 1 and 
19 to use consistent terminology. 

In the claims "a fermentor or biogas reactor" has been 
replaced by "at least one fermentor and/or at least one biogas 
reactor". Basis for this amendment is in the description, e.g. 
at page 56, lines 26-28, page 65 lines 9-10. In figure 7 it is 
indicated that three biogas reactors (item 8) can be connected 
to a shunt (item 7) . 

2 (e) . Claim 4 has been amended to excise the "such as" 
and "for example" language, without prejudice to presentation 
of the 100 ppm or 50 ppm language in a new dependent claim. 

2 (f ) . The Examiner mistakenly assumes that the term 
"decanter centrifuge" is directed to two distinct devices. The 
term "decanter centrifuge" is well known in the art, see 
enclosed brochure, "Alfa Laval - decanter centrifuge 
technology" . 
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2 (g) . The "pref erably" and "such as" language has been 
excised from claim 69 without prejudice, and the former 
limitation has been restated, in proper form, in new claim 102. 

2 (h) . The examiner states 

In claim 69, reciting "a first condensing device" 
without reciting a second or third and etc. 
condensing device provides for ambiguity. See 
also the "first condensed liquid medium" in claim 
68 . 

We respectfully urge that the Examiner is mistaken. 
Recitation of a "first condensing device" in claim 69 is 
necessary in order to later distinguish it from the "second 
condensing device" recited in dependent claim 59. 

2(i). The superfluous "ands" have been deleted from 
sections (b) - (f ) (there was none at the end of (a) ) . 

The case should now be in condition for allowance 



Enclosure 
-Alfa Laval brochure 
-Abstract 

624 Ninth Street, N.W. 
Washington, D.C. 20001 
Telephone No. : (202) 628-5197 
Facsimile No. : (202) 737-3528 
IPC : lms 



Respectfully submitted, 



BROWDY AND NEIMARK, P.L.L.C. 
Attorneys for* Applicant (s) 




Iver P . Cooper 
Registration No. 28,005 
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Alfa Laval - decanter centrifuge technology 




Working principles 




Continuous separation 

Virtually all branches of industry need 
to separate solids from liquids at some 
point in their manufacturing processes. 
Alfa Laval has more than sixty years of 
experience in meeting this requirement 
using decanter centrifuge technology. 
The decanter centrifuge is based on 
the simple idea of a clarifier or settling 
tank, in which particles, sediment and 
solids gradually fall to the bottom due 
to the force of gravity. 



Accelerating the process 

However, such clarification is an 
extremely slow process and was not 
able to meet industry's needs for more 
rapid, controllable results. 
The idea behind the development of 
the decanter centrifuge was therefore 
to provide the continuous mechanical 
separation of liquids from solids, to 
keep pace with modern industrial 
demands. 

In essence, a centrifuge is a clarifier 
whose base is wrapped around a 



centre line. Rotating this unit rapidly 
means that the effect of gravity is 
replaced by a controllable centrifugal 
force - the effect of which can be up to 
3000 times greater. 

This force is then used to separate 
solids from liquids efficiently and with 
great accuracy, in a manner that is 
easy to control. Depending on the 
particular configuration and equipment, 
a decanter centrifuge can be used to 
separate a wide range of different 
solids from one or two liquids, on a 
continuous basis. 
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How a decanter centrifuge works 

A decanter centrifuge separates solids 
from one or two liquid phases in one 
single continuous process. This is done 
using centrifugal forces that can be 
well beyond 3000 times greater than 
gravity. 

When subject to such forces, the 
denser solid particles are pressed 
outwards against the rotating bowl 
wall, while the less dense liquid phase 
forms a concentric inner layer Different 
dam plates are used to vary the depth 
of the liquid - the so-called pond - as 
required. 



The sediment formed by the solid 
particles is continuously removed by 
the screw conveyor, which rotates at a 
different speed than the bowl. As a 
result, the solids are gradually 
"ploughed" out of the pond and up the 
conical "beach". 

The centrifugal force compacts the 
solids and expels the surplus liquid. 
The dried solids then discharge from 
the bowl. The clarified liquid phase or 
phases overflow the dam plates 
situated at the opposite end of the 
bowl. Baffles within the centrifuge 
casing direct the separated phases into 
the correct flow path and prevent any 
risk of cross-contamination. 



Alfa Laval Separation 5 



Wide-ranging performance 

Alfa Laval decanter centrifuges provide 
exceptional performance when 
separating solids from liquids, and 
make it possible to do so: 

• continuously 

• efficiently 

• controliably. 

Decanters are invariably the first choice 
to meet such separation needs by 
virtue of their high reliability, continuous 
operation, low capital cost/capacity 
ratio and low maintenance costs. 
Alfa Laval decanter centrifuges are 
designed to handle a wide range of 
solid particles with diameters from 5 
mm to a few microns. 
Decanter units can also handle slurries 
with a solid content from as low as 
0.1 % w/w to more than 65% w/w. 
Decanter centrifuges can accept 
variations in the feed more effectively 
than other types of centrifuge or 
separation equipment. 

Performance criteria 

Five crucial factors determine the 
performance of decanter centrifuges: 

• the centrifugal force required for 
sedimentation of the solids 

• the clarification area necessary to 
"capture" the solids 

• the differential speed required to 
transport the solids out of the 
decanter 

• the hydrodynamic design, which 
determines the exact parameters for 
the turbulence 




• the design of the conveyor and 
beach sections, which are important 
for efficient solids transportation. 

In specifying a decanter centrifuge for a 
particular application, a series of other 
specific design considerations has to 
be taken into account: 

• the pitch of the conveyor 

• feed zone design 

• beach angle 

• bowl surface 

• abrasion resistance 

• materials used in construction. 



The four main sections 

Alfa Laval decanter centrifuges feature 
four main sections, each optimized for 
maximum performance. 

Inlet zone 

The inlet zone accelerates the feed 
slurry up to the speed of the bowl. A 
properly designed inlet zone keeps any 
degradation of the feed solids to a 
minimum as well as avoiding distur- 
bance of the sediment in the bowl. 
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A number of feed zone specifications 
are available for Alfa Laval decanter 
centrifuges, each designed to ensure 
maximum performance in conjunction 
with a specific process. 

Screw conveyor 

The key to good decanter performance 
lies in the efficient, effective scrolling of 
the sedimented solids. The design of 
the screw conveyor is therefore crucial. 

Alfa Laval has the expertise needed to 
match the demands involved in specific 
industrial processes with specific 
configurations of flight pitch, lead angle 
and differential speed, in order to 
secure the best possible results. 



Solids discharge section 

Depending on the application, the 
consistency of the separated solids 
can vary from a dry powder to a paste. 
The configuration of the discharge 
zone is therefore chosen to enable 
such "cakes" to exit as effectively as 
possible. 

Hard surfacing technology combined 
with innovative Alfa Laval design 
enables erosion-prone components 
used in the solids discharge zone to be 
replaced on site at low cost and with a 
minimum of disturbance to production. 



Liquid discharge section 

In a two-phase decanter, the liquid 
level is regulated by dam plates. 
When operating in a three-phase 
mode, each phase discharges over a 
set of dam plates into separate baffled 
compartments in the casing. 
In certain applications, a centripetal 
pump discharge that utilizes the 
pressure head developed by the 
rotating liquid phase is used to pump 
the liquid from the decanter. 



Liquid phase outlet 



Three-phase design Paring disc design 




Light liquid phase outlet Liquid outlet 

Heavy liquid phase outlet 
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The Alfa Laval difference 

The ability to separate the liquid and 
solid components of often highly 
complex, high-value processing 
streams - and to do so with meticulous 
control, low cost and high reliability - 
requires decanter centrifuge technology 
that is second to none. 

When the profitability of an entire 
process is at stake, it is important that 
the customer has a partner that can be 
relied on to meet the highly complex 
demands associated with modern 
industrial separation. 

Experience counts 

Alfa Laval has more than sixty years of 
practical experience with the design 
and manufacture of high performance 
decanter centrifuges. 




With facilities all over the world, Alfa 
Laval is in a position to provide 
customers with a superior product, 
superior service and superior results at 
any location. 

Research and development 

Alfa Laval conducts extensive ongoing 
R&D into all the technologies involved 
in the design and operation of decanter 
centrifuges. 

Our know-how and specialist process 
experience put us in a unique position 
to match the exact needs of each 
customer and each particular 
application and installation. 

Materials technology 

Alfa Laval uses high-grade stainless 
steel for all parts that come into 
contact with the process, in order to 
avoid any risk of the corrosion 
associated with the use of carbon 
steel. Corrosion leads to product 
contamination, lack of balance, high 
maintenance and lengthy down time. 
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Ease of maintenance and minimum 
down time are important for users of 
decanter centrifuges. The stressed 
rotating assemblies and principal 
components of Alfa Laval decanter 
centrifuges are therefore machined 
from high-strength centrifugally cast 
stainless stee!. This ensures castings 
with a uniform grain structure free from 
flaws and defects as well as a 
completely weld-free finished 
component. The results are maximum 
strength, unparalleled reliability and a 
long service life. 

In decanter centrifuges, the optimal 
choice of materials for each 
component is crucial for success. 

Abrasion resistance 

Wear caused by the abrasive action of 
solids affects both the performance 
and service life of all centrifuges. Alfa 
Laval metallurgists identified this wear 
as the result of low stress scratching 
abrasion and were therefore able to 
develop ways of eliminating its effects. 

All wear-prone areas of Alfa Laval 
centrifuges - the feed zone, solids 
discharge output zone, bowl and scroll 
- are therefore protected by specially 
hardened surfaces, selected to match 
the pattern of wear in each particular 
industrial process. 




Seal technology 

Where solvents or toxic materials are 
processed, casing seals capable of 
containing high pressures are required. 
The types of seals used are determined 
by the process involved, and the 
design of the seals needed. Continual 
refinement of the seal technology used 
in Alfa Laval decanter centrifuges is 
ensured by our technological 
resources. This is an area where Alfa 
Laval expertise and experience make a 
key difference. 
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After sixty years of experience with decanter centrifuges, Alfa Laval has reference 
installations that are second to none, across a wide range of industries. 







Process industry applications 




: Kaolin clay and calcium carbonate processing, bentonite and titanium dioxide manufacturers 




Oil/gas exploration and petrochemical industry .3 

I Oil and gas expio^idn," oil refineries and related industi ies, lubricating ofl^^^s and waste oil stream recycling® - j 


r ' *~ ~ " ~; ' — * - ' " ' * 

Organic chemical industry 

Organic intermediate and end products i^m-. W± '?-i.: HtWv:^^ : - - Wf.M . m^.mM^ 

.. 


~:mMM^-- ••• 


r ' " ■ " 

Polymer industry | 

Thermoplastics including PVC, polypropylene, polystyrene, synthetic rubber and fibres _ 




Inorganic chemical industry : ' - ' - ■ ■ : m 

Bleaching agents, acids, silica products and fertilizers 




m ~ mm ~ \ — 11 if,- ■< 

Ethanol production . ' ' : tSw'^-- ' ' 

Processing of grain alcohol spent wash and molasses fermenter residues.;.' - . - . ' ' 

HS.-i':- ...... - , . 


• " 

lip •• . 


i : Based on wheat, maize, tapioca, cassava and potatoes 

- - - - ■* Z m . - - 


} : f : 1} 


j Waste recycling 

j Recovery and recycling of waste streams from the sectors listed above 

I ■'■.■'Mi : -M : -MM:fM. :. :' ?M. 'ii'iMMMM^i * . : : - .>'-'.'-■ ■ .'■ -. M -.i : MM: M'Mi .ii ir'.MM:-: ...i.-M.,;- ,M..:M,yMi: M 'M-M-'iMM..MM. .. \ M'MMM' i. MMMl 


-.'m'mm ■ ' 

'■■ , j 
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r — „____ 

Animal protein 

Fish and meat by-product processing 
I Surimi processing 

Edible protein recovery 

. . mmmm 



Brewery 

Recovery of extract, wort and yeas- 
Coffee and tea ' f ; 

tH;;;;; a ; , ? ,:'f:'. : i: : . ' •-■;;^!:: , m; 

Extraction of instant coffee and tea 




rr.¥H 



— - - — 



Dairy 



- - 

Recovery of casein, lactose, whey fines and cheese fines 



I Edible oil 

Clarification of palm oil, olive oil and pressed seed oil 

— . . - « ♦ 



Juice 



Extraction from fruit, berries and vegetables 




lilKf'ril^ff: 

; _ : 



Pectin 

Recovery of extracted pectin 



Sit*!. 

1* 



_ 

Vegetable protein 

Extraction from soy beans, oil seeds and leguminous crops 



fill 
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In modern industrial processes, 
efficient, well-planned service plays an 
important part in maintaining profitable 
operations. 



Full control 

Alfa Laval operates with a highly 
sophisticated Nonstop Performance 
concept made possible by our 
worldwide network of service and 
spare parts distribution centres in more 
than fifty countries throughout 
the world. 
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Alfa Laval has full control over the entire 
supply chain, which means that we can 
provide customers with response times, 
availability and lead times that are 
second to none. 

Service when it fits in 

The service requirements for Alfa Laval 
decanter centrifuges are minimal, and 
planned preventive maintenance is the 
key to making sure this always remains 
the case. 



Alfa Laval's worldwide service 
capabilities and vast experience with 
the contract maintenance and service 
of decanter centrifuges ensure that any 
service work required involves the 
absolute minimum of disturbance to 
operations. 





Alfa Laval in brief 

Alfa Laval is a leading global provider 
of specialized products and engineer- 
ing solutions. 

Our equipment, systems and serv- 
ices are dedicated to helping cus- 
tomers to optimize the performance 
of their processes. Time and time 
again. 

We help our customers to heat, 
cool, separate and transport products 
such as oil, water, chemicals, bever- 
ages, foodstuffs, starch and pharma- 
ceuticals. 



Our worldwide organization works 
closely with customers in almost 1 00 
countries to help them stay ahead. 

How to contact Alfa Laval 

Up-to-date Alfa Laval contact details 
for all countries are always available 
on our website at www.alfalaval.com 
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